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Abstract

Objective. This study assessed the preferences of surgeons regarding surgical modalities used
for adenotonsillectomy, and determined anxiety levels related to the adenotonsillectomy
procedure.
Methods. A 10-question survey created by the authors was administered to 413 ENT specia-
lists attending the 4th Congress of Otorhinolaryngology Head and Neck Surgery, held in
October 2017 in Barcelona, Spain.
Results. Cold knife dissection was the preferred surgical modality for both adenoidectomy and
tonsillectomy. Most participants reported encountering one to five patients with post-tonsillec-
tomy bleeding throughout their entire career. The mean anxiety levels during surgery and the
10-day post-operative period were 3.39 ± 2.14 and 4.18 ± 2.63, respectively ( p < 0.05). There
was a significant negative correlation between anxiety level and surgeon’s experience ( p < 0.05).
Conclusion. Cold dissection is still the preferred surgical modality for adenotonsillectomy,
while both suture ligation and electrocautery are used for haemostasis. Paediatric adenoton-
sillectomy is likely to generate anxiety in ENT surgeons, and the possibility of secondary post-
tonsillectomy bleeding increases the anxiety levels of surgeons in the post-operative period.

Introduction

Many surgical modalities are available for adenotonsillectomy, which is one of the most
commonly performed surgical procedures in paediatric populations. A recent survey con-
ducted among members of the American Society of Pediatric Otolaryngology indicated
that monopolar electrocautery was the most common surgical modality used for both ton-
sillectomy and adenoidectomy.1

While considered generally safe, paediatric adenotonsillectomy can cause complica-
tions, like any other surgical procedure. Pain, uvular oedema and dehydration occur
more commonly and are considered less severe, while airway obstruction and post-
tonsillectomy bleeding are less common but life-threatening complications.2

Post-tonsillectomy bleeding has an overall rate of 3–5 per cent. Primary post-
tonsillectomy bleeding occurs within 24 hours of surgery and is considered to result
from ineffective bleeding control during surgery, while secondary post-tonsillectomy bleed-
ing occurs later than 24 hours after surgery and is thought to be due to exposed blood ves-
sels during healing of the tonsillar fossa.3 While primary post-tonsillectomy bleeding can be
prevented with meticulous bleeding control during surgery, effective methods to prevent
secondary post-tonsillectomy bleeding have yet to be reported.4 The unpredictable nature
of post-tonsillectomy bleeding may generate anxiety among parents and surgeons.

Although surgeons are trained and expected to perform under difficult situations, any
form of anxiety or distress may have negative effects on them and their patients.5

This study assessed the preferences regarding surgical modalities used for adenotonsil-
lectomy among ENT surgeons mostly based in European countries. We also examined the
anxiety levels of surgeons during surgery and in the post-operative period, as well as fac-
tors that may affect their anxiety levels and preferences.

Materials and methods

Ethical considerations

This was a survey of clinical practice completed by specialist ENT surgeons. No direct
patient information was collected and no ethical issues were raised.

Methods

A 10-question survey developed by the authors included questions about the surgeons’
country of origin, place of work (public healthcare system, private hospital or private
practice), years of experience, preference of instruments and techniques for tonsillectomy
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and adenoidectomy, number of patients with post-operative
bleeding, technique and extra measures for haemostasis, and
anxiety level scores (ranging from 0 = no anxiety to 10 =max-
imum level of anxiety) during surgery and in the 10-day post-
operative period.

A total of 413 ENT specialists attending the 4th Congress of
Otorhinolaryngology Head and Neck Surgery, which was held
in October 2017, in Barcelona, Spain, were included in the
study. Responses were collected by the first author both on-site
and online. Congress participants had the opportunity to com-
plete the survey electronically after the event. A total of 224
survey results were collected on-site, and 189 results were col-
lected online. Trainee surgeons were excluded from the study.

Outcome parameters

The data were used to assess: the preferred techniques and instru-
ments for adenoidectomy and tonsillectomy, estimated numbers
of patients with post-operative bleeding, the preferred means of
achieving haemostasis during surgery, and extra measures taken
for haemostasis. Surgeons’ anxiety levels during the procedure
and the 10-day period following surgery were also examined.

The survey further examined associations between the sur-
geons’ anxiety levels and their level of experience and preferred
haemostasis technique.

Statistical analysis

Statistical analyses were performed using SPSS for Windows
version 22.0 (IBM, Armonk, New York, USA). Descriptive sta-
tistics are expressed as the mean ± standard deviation (SD),
median and range, frequency, and rate. The Kolmogorov–
Smirnov test was used to determine whether the variables
had a normal distribution. Quantitative independent data were
compared using the Kruskal–Wallis test and Mann–Whitney
U test, and qualitative dependant variables were compared
using the Wilcoxon signed-rank test. The Spearman test was
used for the correlation analysis. The data are expressed as
the means ± SD or number and percentage. In all analyses,
p < 0.05 was taken to indicate statistical significance.

Results

Demographic data

A total of 413 ENT surgeons participated in this survey. Given
the particular design of the study, in which 224 survey results
were collected on-site and 189 results were collected online, a
single response rate was not available. The participants were
asked their country of origin. Most participants were from
Turkey (n = 40), Spain (n = 36), Germany (n = 34), the UK
(n = 32) and France (n = 31). The participants’ country of ori-
gin data are presented in Table 1.

The mean number of years of experience as a specialist was
12.7 ± 10.0 (range, 0–49 years). The majority of the partici-
pants (60.3 per cent) reported their place of work as a public
healthcare centre (e.g. university hospital or state hospital).
The remaining participants worked in private hospitals (23.7
per cent) and private practices (16 per cent) (Table 2).

Adenotonsillectomy preferences

The participants were asked to specify their preferred choice of
surgical modality to perform paediatric adenotonsillectomy.

Cold knife dissection (45.8 per cent) was the preferred surgical
modality to perform tonsillectomy among the participants, fol-
lowed by bipolar electrocautery (26.2 per cent) and monopolar
electrocautery (14.5 per cent). The preferred surgical modality
to perform adenoidectomy was cold knife dissection or curettage
(71.2 per cent), followed by coblation (16.9 per cent) (Table 2).

Post-operative bleeding and haemostasis

The participants were asked to estimate the number of patients
with primary or secondary bleeding after tonsillectomy that
they had encountered over their entire career. The results were
as follows: n = 0, 8.2 per cent; n = 1–5, 54.2 per cent; n = 6–10,
19.4 per cent; n = 11–20, 11.9 per cent; and n > 20, 6.3 per cent
(Table 2).

Most participants (52.3 per cent) reported a preference for
applying both electrocautery and suture ligation to achieve

Table 1. Participants’ countries of origin

Country of
origin

Participants
(n (%))

Country of
origin

Participants
(n (%))

Armenia 1 (0.2) Israel 1 (0.2)

Yemen 1 (0.2) Italy 18 (4.4)

Albania 4 (1.0) Korea 1 (0.2)

Argentina 2 (0.5) Latvia 3 (0.7)

Armenia 1 (0.2) Lithuania 3 (0.7)

Australia 1 (0.2) Macedonia 2 (0.5)

Austria 7 (1.7) Malaysia 1 (0.2)

Bangladesh 1 (0.2) Mexico 1 (0.2)

Belarus 1 (0.2) Morocco 2 (0.5)

Belgium 8 (1.9) Netherlands 13 (3.1)

Bosnia &
Herzegovina

2 (0.5) Norway 14 (3.4)

Brazil 4 (1.0) Poland 12 (2.9)

Bulgaria 5 (1.2) Portugal 6 (1.5)

Chile 3 (0.7) Romania 4 (1.0)

Costa Rica 1 (0.2) Russia 5 (1.2)

Croatia 5 (1.2) Saudi Arabia 3 (0.7)

Cyprus 1 (0.2) Serbia 2 (0.5)

Czechia 5 (1.2) Singapore 1 (0.2)

Denmark 9 (2.2) Slovakia 3 (0.7)

Egypt 1 (0.2) Slovenia 4 (1.0)

El Salvador 2 (0.5) South Africa 1 (0.2)

Estonia 4 (1.0) Spain 36 (8.7)

Finland 9 (2.2) Sri Lanka 7 (1.7)

France 31 (7.5) Sweden 14 (3.4)

Georgia 1 (0.2) Switzerland 2 (0.5)

Germany 34 (8.2) Tunisia 1 (0.2)

Greece 9 (2.2) Turkey 40 (9.7)

Hungary 5 (1.2) Ukraine 7 (1.7)

India 4 (1.0) UK 32 (7.7)

Indonesia 3 (0.7) USA 4 (1.0)

Ireland 4 (1.0) Yemen 1 (0.2)
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haemostasis in tonsillectomy, while 39 per cent and 8.7 per
cent preferred electrocautery or suture ligation alone, respect-
ively. Only 28 surgeons (6.8 per cent) reported preferring extra
measures to prevent secondary bleeding after tonsillectomy,

with the majority preferring to ligate the lower pole (n = 11)
and suture the faucial pillars together (n = 9). The remaining
385 surgeons (93.2 per cent) did not prefer to take any extra
measures for haemostasis (Table 2).

Table 2. Breakdown of survey results

Survey questions Results

How long have you been performing paediatric adenotonsillectomy? (Range, median, mean ± SD; years working as specialist) 0–49, 10, 12.7 ± 10.0

Where do you currently practice? (n (%))

– Private hospital 98 (23.7)

– Private practice 66 (16.0)

– Public healthcare centre 249 (60.3)

Which surgical modality do you prefer using for tonsillectomy? (n (%))

– Bipolar electrocautery 108 (26.2)

– Coblation 26 (6.3)

– Harmonic scalpel 2 (0.5)

– Monopolar electrocautery 60 (14.5)

– Thermal welding 21 (5.1)

– Cold knife dissection 189 (45.8)

– Other 7 (1.7)

Which surgical modality do you prefer using for adenoidectomy? (n (%))

– Coblation 70 (16.9)

– Cold knife dissection 294 (71.2)

– Electrocautery (suction diathermy etc.) 15 (3.6)

– Microdebrider 29 (7.0)

– Other 5 (1.2)

How many of your tonsillectomy cases had post-operative (early or late) bleeding? (n (%))

– 0 34 (8.2)

– 1–5 224 (54.2)

– 6–10 80 (19.4)

– 11–20 49 (11.9)

– >20 26 (6.3)

How do you achieve haemostasis in tonsillectomy? (n (%))

– Electrocautery 161 (39.0)

– Suture ligation 36 (8.7)

– Both 216 (52.3)

Do you routinely take extra measures to prevent secondary post-tonsillectomy bleeding? (n (%))

– No 385 (93.2)

– Yes 28 (6.8)

If ‘Yes’:

– Coagulating fossa 6 (1.5)

– Rubbing fossa with wet swab 1 (0.2)

– Saline irrigation during surgery to avoid additional thermal damage 1 (0.2)

– Suture ligating lower pole 11 (2.7)

– Suturing faucial pillars 9 (2.2)

How would you describe your anxiety level as a surgeon, during adenotonsillectomy procedure?
(Range, median, mean ± SD; years)

0–10, 3, 3.39 ± 2.14

How would you describe your anxiety level as a surgeon, during post-operative period (10 days following surgery)?
(Range, median, mean ± SD; years)*

0–10, 4, 4.18 ± 2.63

*The Wilcoxon signed-rank test revealed a significant increase in surgeons’ anxiety level during the 10-day post-operative period, compared with anxiety levels during the procedure ( p <
0.001). SD = standard deviation
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Surgeons’ anxiety

The means levels of surgeon anxiety during surgery and the
post-operative period were 3.39 ± 2.14 and 4.18 ± 2.63, respect-
ively (Table 2). The results indicated a significant increase in
the surgeons’ anxiety level during the 10-day post-operative
period ( p < 0.05). Anxiety levels during both surgery and the
post-operative period were significantly negatively correlated
with surgeon experience (Table 3).

Anxiety levels were compared between participants who
applied both electrocautery and suture ligation to achieve
haemostasis and those who applied electrocautery or suture
ligation alone. The mean anxiety levels during surgery were
3.7 ± 2.1, 3.1 ± 2.2 and 2.6 ± 2.0, respectively, and those in
the 10-day post-operative period were 4.6 ± 2.6, 3.7 ± 2.7 and
3.5 ± 2.5, respectively. The results indicate a significant
increase in anxiety level in participants who preferred to use
both methods for haemostasis (Table 4).

We also compared anxiety levels in surgeons who reported
a preference for taking extra measures to prevent secondary
post-tonsillectomy bleeding with those who did not take
such measures. The anxiety levels during surgery were 3.3 ±

2.4 and 3.4 ± 2.1, respectively, and during the 10-day post-
operative period were 4.4 ± 2.9 and 4.2 ± 2.6, respectively.
The differences between the two groups were not statistically
significant in either period ( p > 0.05) (Table 5).

Discussion

Although numerous surgical modalities are available for paedi-
atric adenotonsillectomy, cold knife dissection remains the
preferred technique for both adenoidectomy and tonsillectomy
among ENT surgeons.6 Walner et al.1 conducted a survey of
American Society of Pediatric Otolaryngology members, and
found that the preference shifted from cold dissection toward
monopolar electrocautery among surgeons in the USA.
Another audit of tonsillectomy practices in Australia indicated
that monopolar diathermy (45.5 per cent) and cold steel (36
per cent) are the most common techniques used for tonsillec-
tomy dissection, with cold steel dissection being more common
among older surgeons.7 Our participants were mostly based in
European countries, and the results of our survey indicate that

Table 4. Effect of different haemostasis techniques on surgeons’ anxiety levels

Question

How do you achieve haemostasis in tonsillectomy?

P value*

Electrocautery Suture ligation Both

Mean ± SD Median Mean ± SD Median Mean ± SD Median

How would you describe your anxiety level as a
surgeon, during adenotonsillectomy procedure?

3.1 ± 2.2 3.0 2.6 ± 2.0 2.0 3.7 ± 2.1 4.0 >0.0001

How would you describe your anxiety level as a
surgeon, during post-operative period?

3.7 ± 2.7 3.0 3.5 ± 2.5 3.0 4.6 ± 2.6 5.0 0.001

Intra-group difference p value† >0.0001 >0.0001 >0.0001

*Kruskal–Wallis (Mann–Whitney U test); †Wilcoxon signed-rank test. SD = standard deviation

Table 5. Effect of extra measures to prevent secondary post-tonsillectomy bleeding on surgeons’ anxiety levels

Question

Do you routinely take extra measures to prevent secondary
post-tonsillectomy bleeding?

P value*

No Yes

Mean ± SD Median Mean ± SD Median

How would you describe your anxiety level as a surgeon,
during adenotonsillectomy procedure?

3.4 ± 2.1 3.0 3.3 ± 2.4 3.0 0.801

How would you describe your anxiety level as a surgeon,
during post-operative period?

4.2 ± 2.6 4.0 4.4 ± 2.9 4.0 0.717

Intra-group difference p value† >0.0001 >0.0001

*Mann–Whitney U test; †Wilcoxon signed-rank test. SD = standard deviation

Table 3. Correlation of surgeons’ experience to anxiety levels*

Question
How would you describe your anxiety level as a
surgeon, during adenotonsillectomy procedure?

How would you describe your anxiety level as a
surgeon, during post-operative period?

How long have you been performing
paediatric adenotonsillectomy?

– r value −0.394 −0.432

– p value >0.05 >0.05

*Spearman correlation
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cold knife dissection is the most preferred surgical modality for
both adenoidectomy and tonsillectomy.

• Cold dissection is still the preferred modality for
adenotonsillectomy; both suture ligation and electrocautery
are commonly used for haemostasis

• ENT specialists do not commonly employ extra measures
(e.g. suturing faucial pillars) to prevent secondary
post-tonsillectomy bleeding

• Paediatric adenotonsillectomy can generate anxiety in ENT
surgeons

• The possibility of secondary post-tonsillectomy bleeding
increases surgeons’ anxiety levels in the post-operative
period

• Younger surgeons experience more anxiety during surgery
and the post-operative period

The incidence of post-tonsillectomy bleeding reported in
the literature is about 3–5 per cent.3,8 As our survey design
did not allow the collection of post-tonsillectomy bleeding
rates, we asked the participants to estimate the number of
cases of post-tonsillectomy bleeding that they had encountered
during their entire career. The majority of participants (54.2
per cent) reported between one and five patients with post-
tonsillectomy bleeding. As only 8.2 per cent of our participants
reported no post-tonsillectomy bleeding and 37.5 per cent
reported more than five cases, post-tonsillectomy bleeding
remains an issue for all paediatric ENT surgeons.

Suture ligation and electrocautery are the most frequently
used basic methods to control bleeding during surgery.4,9

Most of our participants stated that they utilised both of
these methods during the procedure. A number of different
extra measures to prevent secondary post-tonsillectomy bleed-
ing have been described in the literature, including suturing
the faucial pillars together.3,10 However, the benefits of these
measures are controversial.11,12 In our survey, only 6.8 per
cent of the participants reported utilising such extra measures
for haemostasis, with the majority preferring suturing faucial
pillars and lower pole ligation.

Anxiety and distress constitute problems for the well-being
of surgeons. Continuous stress and anxiety could lead to burn-
out, and it has been shown that physician burnout can
adversely affect patient safety and contribute to medical
errors.5 Our results indicate that surgeons’ anxiety levels
increased significantly in the 10-day post-operative period,
which may be associated with the possibility of secondary
post-tonsillectomy bleeding. This was supported by the obser-
vation that anxiety levels were higher in our survey partici-
pants who used both suture ligation and electrocautery,
rather than only one of these methods for bleeding control
during surgery. Moreover, anxiety levels did not differ between
those who took extra measures to prevent secondary post-
tonsillectomy bleeding and those who did not adopt any spe-
cific extra measures.

Marrelli et al.13 compared stress levels in junior and oral
surgeons during surgical procedures, and reported that more
experienced surgeons showed greater stress management abil-
ity. Experience and increased time spent in the profession
could benefit the surgeons in overcoming critical situations.
The skills that experienced surgeons use to prevent stress are
mostly self-taught through trial and error.14 In our survey,
we found a negative correlation between anxiety level and
number of years of experience.

The main limitations of this study are that we measured anx-
iety levels with a simple scoring parameter and our survey
design did not allow the measurement of post-tonsillectomy
bleeding rates (we used only the estimated number of post-
tonsillectomy bleeding cases during the participants’ entire car-
eer). However, post-tonsillectomy bleeding rates are well estab-
lished in the literature, and confirming these numbers would be
of little additional value. More extensive studies focusing on
stress and anxiety in ENT surgeons using more sophisticated
anxiety and stress scales may provide additional insight.

Conclusion

This was the first survey to measure surgeons’ anxiety levels
during and after paediatric adenotonsillectomy. This was
also the first survey to assess the surgical preferences of sur-
geons in different European countries. Our results indicate
that cold dissection is still the preferred surgical modality for
adenotonsillectomy, while both suture ligation and electro-
cautery are commonly used for haemostasis. Although differ-
ent extra measures to prevent secondary post-tonsillectomy
bleeding have been reported, the lack of evidence regarding
their benefits seems to have affected surgeons’ preferences
regarding their application.

Although paediatric adenotonsillectomy is a minor surgical
procedure in ENT practice, our survey indicates that the pro-
cedure can generate anxiety in ENT surgeons. The possibility
of secondary post-tonsillectomy bleeding increases surgeons’
anxiety levels in the post-operative period. Our results indicate
that experience reduces the anxiety level. Given the long
careers of physicians, proper guidance on reducing stress
and anxiety, as well as new methods to reduce secondary post-
tonsillectomy bleeding, could help to mitigate anxiety among
younger surgeons and improve their well-being.
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